Insecticide-treated nets (ITNs) are effective in substantially reducing malaria transmission. Still, ITN coverage in sub-Saharan Africa (SSA) remains extremely low. Policy makers are concerned with identifying the most suitable delivery mechanism to achieve rapid yet sustainable increases in ITN coverage. Little is known, however, on the comparative costs of alternative ITN distribution strategies. This paper aimed to fill this gap in knowledge by developing such a comparative cost analysis, looking at the cost per ITN distributed for two alternative interventions: subsidized sales supported by social marketing and free distribution to pregnant women through antenatal care (ANC). The study was conducted in rural Burkina Faso, where the two interventions were carried out alongside one another in 2006/07. Cost information was collected prospectively to derive both a financial analysis adopting a provider's perspective and an economic analysis adopting a societal perspective. The average financial cost per ITN distributed was US$8.08 and US$7.21 for sales supported by social marketing and free distribution through ANC, respectively. The average economic cost per ITN distributed was US$4.81 for both interventions. Contrary to common belief, costs did not differ substantially between the two interventions. Due to the district's ability to rely fully on the use of existing resources, financial costs associated with free ITN distribution through ANC were in fact even lower than those associated with the social marketing campaign. This represents an encouraging finding for SSA governments and points to the possibility to invest in programmes to favour free ITN distribution through existing health facilities. Given restricted budgets, however, free distribution programmes are unlikely to be feasible.
Introduction
Several studies have demonstrated the efficacy of insecticidetreated nets (ITNs) in substantially reducing malaria morbidity and mortality across areas with differential malaria transmission intensities (Lengeler 2004) . On the basis of such evidence, both international health agencies and scientists advocate for the distribution of ITNs as one of several primary malaria control tools (Curtis et al. 2003; Lines et al. 2003; Working Group on Scaling-up Insecticide Treated Materials 2005) . Field experience, however, suggests that in sub-Saharan Africa (SSA), the continent with the greatest toll due to malaria morbidity and mortality (Roll Back Malaria et al. 2005) , most countries are still far from achieving the Abuja target of providing ITNs to 60% of all children under five (Working Group on Scaling-up Insecticide Treated Materials 2005) . Leaving aside a few success stories, such as those of Eritrea, Malawi, Kenya and Mali (Roll Back Malaria et al. 2005; Fegan et al. 2007; Yukich et al. 2008) , SSA countries rarely even attain 10% coverage among high-risk groups, namely children under five and pregnant women (Working Group on Scaling-up Insecticide Treated Materials 2005).
The debate, among scientists and policy makers alike, has long focused on selecting the best delivery mechanism to facilitate rapid and substantial increases in coverage. Some authors have argued that given prevailing poverty and given their positive externality in terms of mass reduction in malaria transmission (Lengeler 2004) , ITNs should be considered a public good and distributed free of charge (Guyatt et al. 2002b; Grabowsky et al. 2005a; Stevens 2005; Teklehaimanot et al. 2007) . Other have argued that free distribution is not sustainable as it relies on excessive donor investment and that distribution through traditional market mechanisms is preferable (Nathan et al. 2004; Kikumbih et al. 2005; Magesa et al. 2005; Stevens 2005) . The gap between these two viewpoints recently narrowed as a growing number of authors recognized that the solution to increasing ITN coverage in SSA may come from a mixture of delivery mechanisms, complementing market sales with highly subsidized and/or free distribution programmes (Muller and Jahn 2003; Magesa et al. 2005; Kweku et al. 2007; Lengeler and de Savigny 2007) .
Several studies have evaluated the costs and cost-effectiveness of diverse ITN distribution programmes Goodman et al. 2001; Guyatt et al. 2002c; Guyatt et al. 2002b; Hanson et al. 2003; Wiseman et al. 2003; Ngugi et al. 2004; Grabowsky et al. 2005b; Morel et al. 2005; Stevens et al. 2005) . In relation to the issue of costs, however, the evidence base to decide between alternative delivery mechanisms remains limited Kolaczinski and Hanson 2006) . This is due partly to methodological weaknesses, the most common of which is the exclusive adoption of a provider's perspective (Verle et al. 1999; Kamolratanakul et al. 2001; Guyatt et al. 2002b; Ngugi et al. 2004; Grabowsky et al. 2005b; Stevens et al. 2005) , and partly to the fact that several relevant studies were conducted alongside efficacy trials (Goodman et al. 2001; Wiseman et al. 2003; Bhatia et al. 2004 ), thus deriving cost estimates which may differ substantially from the reality of large scale programmes Kolaczinski and Hanson 2006) . In addition, the fact that studies have usually focused on a single delivery mechanism, were conducted in different settings, and used different methodological approaches does not favour meaningful comparisons (Guyatt et al. 2002b; Hanson et al. 2003; Ngugi et al. 2004; Grabowsky et al. 2005b; Stevens et al. 2005; Kolaczinski and Hanson 2006) .
A recent study worked to fill this gap in knowledge by applying a standard methodology to the analysis of costing data from five national ITN distribution programmes . This study represents a valuable attempt to strengthen the evidence base by systematically analysing programmes implemented beyond the trial setting, although the comparability between delivery mechanisms remains limited since the information on each of the five interventions was derived from different settings .
Our study represents a first attempt to provide comparable information on the costs and the effects of two different ITN delivery mechanisms: subsidized sales supported by social marketing and free distribution to pregnant women attending antenatal care (ANC). The two interventions were carried out alongside one another, in the same location, at the same time, and evaluated adopting the same methodology. We aimed to develop both a financial analysis, using a provider's prospective, and an economic analysis, using a societal prospective, deriving cost estimates per ITN distributed for each intervention separately.
Methods

Study setting
The study was conducted in the Nouna Health District (NHD), rural Burkina Faso, in 2006 /2007 . The district has a population
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of approximately 311 000 distributed in 300 villages (Nouna Health District 2007) . The area is dry orchard savannah, populated by subsistence farmers of different ethnicities. Malaria is holoendemic but highly seasonal, with the highest transmission occurring during and immediately after the rainy season (Muller et al. 2001; Hammer et al. 2006) . At the time of the study, the district comprised 25 first-line facilities, Centre de Santé et Promotion Social (CSPS), 24 located in the rural areas and one in Nouna town, and a District hospital also located in Nouna town.
Description of study interventions
The cost analysis accompanied the implementation of the two ITN interventions. Because of a research interest to evaluate the impact of the two delivery mechanisms on ITN coverage and use, the two interventions were carried out alongside one another within the framework of a communitybased cluster-randomized controlled trial. Details of the trial are described elsewhere (Muller et al. 2008) . In brief, the district was divided into 25 clusters (24 rural and one urban) according to the catchment area of the 25 CSPS. The 24 rural clusters were randomly assigned to receive one of two interventions: subsidized sales supported by social marketing vs. subsidized sales supported by social marketing plus free distribution to pregnant women attending ANC. For pragmatic concerns, the cluster defined by the urban CSPS was assigned to receive only subsidized sales supported by social marketing. Although the research team controlled the randomization of the two interventions across clusters, it did not intervene in their actual implementation. The interventions were carried out under the jurisdiction of the national malaria programme (PNLP), and its partners, Population Services International (PSI) for sales supported by social marketing and the local Health District for free distribution through ANC.
The ITNs to be distributed through both interventions were made available thanks to a Global Fund grant, which covered 100% of their initial cost, including shipment and customs clearance. The ITNs used for both interventions were deltamethrin-impregnated white, family-size, long-lasting ITNs (LLINs), which are produced by Vestergaard Frandsen in Denmark, are approved by the World Health Organization (WHO), and have an expected life of 5 years.
The 20 000 nets arrived in Burkina Faso in early 2006, but due to the need to prepare the field intervention, the distribution in the NHD both through sales and through ANC started in August 2006. As the prevalence of pregnant women was estimated at 5% of the total district population (Nouna Health District 2007), ANC services were assigned to receive 5000 nets for free distribution in the 12 selected clusters, while PSI retained the remaining 15 000 for sales to the general population in the whole district.
In August 2006, PSI sold all 15 000 ITNs to a wholesaler in Nouna town. At the same time, PSI promoters engaged in an extended social marketing campaign, which included radio messages, poster exhibition, and village-based information, education and communication (IEC) activities, targeting both potential customers (i.e. the community) and potential sellers (i.e. shop-keepers). Serena ITNs were sold to the public for US$3.
In parallel to sales supported by social marketing, but only in the 12 clusters which had been randomly selected to receive the additional intervention, nurses started the free distribution through ANC. To ensure a smooth intervention, the NHD management team invested in an extensive preliminary training and in the continuous supervision of its nurses. Each pregnant woman presenting for ANC received an ITN. To ensure that each pregnant woman only received one ITN, nurses recorded the delivery of the ITN both on the woman's pregnancy carnet and on the facility registries. To avoid the dispersion of ITNs beyond the study area, nurses were instructed to give ITNs exclusively to women who resided in the villages formally attached to their CSPS. In May 2007, the PNLP arranged for the procurement of an additional 1000 ITNs to avoid potential stock ruptures. By July 2007, a total of 5227 ITNs had been distributed through ANC.
Costs of the intervention: identification and valuation
Information on the costs of the two interventions was collected from February 2006, when the ITNs arrived in the country and active preparation for field activities started, to July 2007. Considering that ITN distribution started in August 2006, the study period allowed monitoring of exactly 12 months of field intervention.
Costing information was collected prospectively for both interventions. Costs were collected and handled in the local currency (CFA), but for purposes of publication, translated into US dollars (US$1 ¼ CFA 492.7) using the official exchange rate of 2 December 2006. 1 We aimed to generate both a financial analysis, using a provider's perspective, and an economic analysis, using a societal perspective. For sales supported by social marketing, the provider's perspective refers to costs incurred by PSI, by the wholesalers, and by the shopkeepers. For the free distribution through ANC, the provider's perspective refers to costs incurred by the Ministry of Health through the NHD, including the cost of training and supervision. Financial costs incurred by the PNLP for overall support activities (e.g. collective preparatory and supervision workshops, field visits, etc.) were divided equally between the two interventions.
Details of the financial costs were obtained from the accounting systems of the interventions. Although covered by a Global Fund grant, the initial cost of the ITNs (US$5.8 per ITN) was included in the analysis and attributed to each intervention according the number of ITNs distributed (i.e. 15 000 for PSI and 5227 for the Health District). Given the absence of relevant accounting systems, it was impossible to obtain financial information from the wholesaler and from the single shopkeepers. Therefore, their financial costs were estimated on the basis of the difference in the price of an ITN at various levels of sale. PSI sold an ITN to the wholesaler for US$1.9. The wholesaler sold the ITN to the single shopkeeper at a fixed price of US$2.2. In turn, the latter sold the ITN to the customer at a fixed price of US$3. A parallel qualitative investigation recorded no systematic variation from the retail prices fixed by PSI at the various levels of sale (Beiersmann et al. 2008) . Thus, the costs per ITN incurred by the wholesaler and by the shopkeepers, including transport, storage, labour and their own profit, were estimated at US$0.3 and US$0.8, respectively.
To account for the transport costs pertinent to the free distribution, the nurses in charge of the single facilities were prospectively asked to record how often they travelled to the town of Nouna to refill their stock. The ITNs were stored in the NHD pharmaceutical storage and distributed to the facilities only in amounts sufficient to meet the demand for a given month. This allowed nurses to transport relatively small numbers of ITNs directly on their motorbikes.
Economic costs were calculated by annualizing and discounting capital costs, by incorporating users' contributions (excluded from the financial analysis as this adopted a provider's perspective), and by valuing the opportunity cost of using existing resources. The value of ITNs was annualized over 5 years, while the value of vehicles was annualized over 7 years. Vehicles, however, were valued as capital costs exclusively in the economic analysis pertaining to sales supported by social marketing. When valuing the cost of travel, the Health District considered a rate per kilometre which included the depreciation value of the vehicle used, while PSI valued exclusively the cost of petrol. Capital costs were discounted at the standard rate of 3% (Guyatt et al. 2002a; Hanson et al. 2003; Wiseman et al. 2003; Stevens et al. 2005; Kolaczinski and Hanson 2006) .
Since in the case of the social marketing campaign, the US$3 charged to buy an ITN was meant to recover the full financial costs of the intervention (i.e. the costs incurred by PSI, the wholesaler and the shopkeepers), incorporating this amount in the economic calculations would have entailed double counting. The financial analysis, however, revealed that the financial costs incurred by PSI, wholesaler and shopkeepers combined (US$34 366) were lower than the amount raised through sales (US$45 666, before adjusting for 2007 inflation). Thus, the difference between the two amounts was incorporated in the economic analysis and labelled ''users' contributions''.
For both interventions, the opportunity cost of using existing spaces, including offices, storage rooms and health facilities, was estimated according to running rent values. The opportunity cost of using existing personnel, i.e. personnel not paid directly by the intervention budget, was estimated using a twostage procedure (Tables 1-3 lists all personnel involved in the interventions and their specific responsibility). First, every individual was asked to report on the time spent on the intervention. Then, the relevant cost was calculated using the exact gross salary of that same individual. In practice for instance, this meant that every nurse or midwife involved in the free distribution was asked to assess the average time spent to hand out an ITN to a pregnant woman during a routine consultation. This time was later multiplied by the exact number of ITNs distributed by that very nurse or midwife during a given month (data available in the supervision records) and valued in relation to his/her gross monthly salary (knowing the category of each nurse allowed us to trace his/her exact salary). The time devoted to handing out ITNs differed remarkably across health staff, with some nurses spending 20 minutes to explain the benefits of using an ITN and others only 2 minutes. The valuation approach adopted in this study, however, allowed us to adequately value such disparities. In addition, by looking at the precise salary of each person involved in either intervention, the valuation method adopted also took into account that people holding the same position, such as the nurses staffing the health facilities, may receive different salaries depending on their specific training and years of experience in the field. The time of community members, involved primarily in the sensitization activities which as custom preceded the launch of the two interventions, was valued using willingness-to-pay estimates for farming labour derived from a previous study conducted in the area (Su et al. 2007) . Using this estimate rather than daily production loss allowed us to capture seasonal variations in the opportunity cost incurred by community members.
The 773 ITNs left in the district storage as of 31 July 2007 were considered unspent resources and excluded from the cost analysis (Hanson et al. 2003) . Since on the same day, subsidized Serena ITNs could hardly be found for purchase in local shops and since the wholesaler declared to have sold all ITNs by February 2007, it was assumed that all ITNs provided by PSI had been sold, and thus that there were no unspent resources to be excluded from the analysis. Research costs were excluded from the analysis. 
Consequences of the interventions
Given that the primary aim of this cost analysis was to present a comparative evaluation of two alternative ITN delivery mechanisms, consequences were estimated exclusively in terms of the number of ITNs distributed by either intervention (Mills 1998; Kolaczinski and Hanson 2006) . Outputs were not assessed in terms of people covered because this would have required making a series of assumptions on the way ITNs were used (Kolaczinski and Hanson 2006) , which were not possible in the light of the data available. Overall supervision of the two interventions.
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Method of analysis
First, a descriptive cost analysis was carried out for both interventions. Afterwards, costs and consequences were combined to derive a measure of cost per ITN distributed for each intervention separately. Since the two interventions were carried out ex novo in a context with no pre-existing ITN distribution programme, average rather than marginal costs were calculated. Given that sales supported by social marketing had so far constituted the standard mode of distribution in other regions of the country, there was interest to evaluate what would be the additional cost of free ITN provision through ANC. Since the two interventions were carried out through completely different channels, they did not share the use of any resources. Therefore, the marginal cost of providing an ITN free of charge through ANC was simply represented by the cost of providing that same ITN in the first place.
To check the robustness of the results in the light of potential sources of uncertainty in the measurement of resources (Mills 1998 ), a one-way sensitivity analysis was carried out on the following elements for each intervention separately: (a) variations in discount rate (0%, 5%, 10%) (Kolaczinski and Hanson 2006) ; (b) reducing the Serena ITN life expectancy to 3 years (Kolaczinski and Hanson 2006) ; (c) increasing by 10% costs for transportation, personnel, rent and office, and IEC materials (for social marketing only); (d) decreasing by 10% and by 20% the number of ITNs actually distributed by either intervention. This element was introduced because there was reason to believe that not all 15 000 ITNs distributed by PSI and 5227 ITNs distributed through ANC actually reached target populations. Although leakages in the free distribution arm were restrained by the district tight supervision, at the end of July 2007, process monitoring tools still indicated some inconsistencies in the number of ITNs which had entered and exited the CSPS. Leakages to neighbouring districts and to Mali are more likely to have taken place within the framework of the social marketing campaign. The wholesaler himself reported selling ITNs to shopkeepers in the neighbouring district of Solenzo, although he did not quantify the exact amount.
Results
Financial analysis
Capital and recurrent financial costs for both interventions are reported in Table 4 . The total financial cost of providing ITNs through sales supported by social marketing was US$121 133, with ITNs, costs to wholesaler and shopkeepers, and personnel costs accounting for 71.6%, 15% and 7.4%, respectively. The total financial cost of providing ITNs through ANC was US$37 679, with ITNs, transport and personnel costs accounting for 80.2%, 10.3% and 8.6%, respectively. Since the two interventions delivered very different amounts of ITNs, a meaningful comparison is only possible by looking at the cost per ITN distributed. The average financial costs per ITN distributed were US$8.08 and US$7.21 for sales supported by social marketing and free distribution through ANC, respectively. Excluding from the calculations the cost of the ITNs and focusing exclusively on intervention costs widened the gap between the two programmes. When considering all costs, the financial cost per ITN distributed through ANC was 11% lower than the financial cost per ITN distributed through sales supported by social marketing. When focusing exclusively on intervention costs, the financial cost per ITN distributed through ANC was 38% lower than the financial cost per ITN distributed through sales supported by social marketing.
The marginal financial cost of providing one ITN through ANC in addition to providing ITNs through sales supported by social marketing was CFA 3552 (US$7.21).
Economic analysis
The economic costs for the period February 2006 to August 2007 for both interventions are reported in Table 5 . The The marginal economic cost of providing one ITN through ANC in addition to providing ITNs through sales supported by social marketing was US$4.81.
Sensitivity analysis
The results of the sensitivity analysis are reported in Table 6 . Both interventions were highly sensitive to the number of ITNs actually distributed and to the life-expectancy of the Serena ITN. Following the assumption that 20% of all ITNs were dispersed beyond the study area and did not reach the target populations increased the average cost per ITN distributed by 25% for both interventions. Reducing the life expectancy of Serena ITNs to 3 years increased the average cost per ITN distributed by 15% for both interventions. Neither intervention was highly sensitive to variations in the discount rate or to increases in the cost of personnel, transport, IEC materials, and rent and office supplies.
Discussion
This study reports on the first comparative financial and economic evaluation of two alternative ITN delivery mechanisms implemented on a large scale, in the same area, alongside one another, and analysed using the same methodology. Therefore, it offers an important contribution to the understanding of the costs and effects of alternative ITN interventions, increasing the evidence base to choose between different ITN delivery mechanisms.
The most surprising and unexpected finding is that neither financial nor economic costs differed substantially between the two interventions. The provider's financial cost per ITN distributed was higher for ITNs distributed through sales supported by social marketing, but the difference between the two interventions was remarkable (38%) only when exclusively considering intervention costs (i.e. excluding the initial cost of the ITNs). Economic costs were identical across the two interventions. This narrowing of the gap observed in the economic analysis can be explained by the fact that free ITN distribution through ANC relied on the use of existing resources more extensively than the social marketing campaign did. While conducting a social marketing campaign entailed that PSI employed additional temporary staff to conduct its IEC activities, e.g. field promoters, distributing ITNs through ANC entailed primarily increasing and/or modifying the workload of already employed staff. This explains why the opportunity cost of using existing personnel accounted for 54% of all economic costs for free distribution through ANC. One could imagine that it is problematic to increase and/or to modify the workload of already employed staff by asking them to take on yet another task, in this case the distribution of ITNs through ANC. The NHD, however, is characterized by the lowest health service utilization in the country, with only 0.17 contacts per capita per year (Secretariat General du Ministère de la Santé du Burkina Faso 2002). Existing resources are at the moment utilized well below their potential (Marschall and Flessa 2008) . Therefore, it is highly unlikely that ITN distribution through ANC diverted resources away from another programme and/or constituted an unbearable burden for the local health staff. Rather the opposite, a parallel qualitative study revealed that the nurses involved in the intervention were content and highly motivated to collaborate on the initiative, because they saw in the free distribution a means of improving their relationship with the community and of increasing overall ANC attendance (Beiersmann, data to be published). These findings suggest that incorporating ITN distribution within existing health services may be economically feasible in other settings equally characterized by the presence of spare human capacity. The key issue is whether health personnel are able and willing to implement new initiatives without receiving any additional monetary compensation, as was the case in the NHD (Kipp et al. 2001; Agyepong et al. 2004; McCoy et al. 2008) .
This study could be criticized for its decision to measure the consequences of the two interventions exclusively in terms of the number of ITNs distributed rather than the number of people covered or the number of malaria cases averted and/or DALYs gained. The two most recent methodological reviews on costing studies of ITNs, however, identified the number of ITNs distributed to be the most suitable output measure when the aim is to compare alternative delivery systems rather than to assess the overall cost-effectiveness of using ITNs (Mills 1998; Kolaczinski and Hanson 2006) . Given that the overall cost-effectiveness of ITNs has been established by larger studies and even by complex exercises using WHO generalized cost-effectiveness models (Morel et al. 2005) , this study purposely chose to focus exclusively on the comparative analysis of the costs of the two interventions, and thus, to adopt the cost per ITN distributed as an output measure. The study purposely chose not to use the number of people covered as an output measure because field experience has shown that patterns of ITN use are highly shaped by cultural factors (Kolaczinski and Hanson 2006) . Therefore, in the absence of an efficacy trial, estimates referring to the number of people covered can only be derived on the basis of too many assumptions, making the comparability across settings very difficult (Kolaczinski and Hanson 2006) .
Previous studies, which adopted the same output measure and which focused on similar delivery mechanisms (i.e. either sales supported by social marketing or free distribution through health facilities), estimated the financial and the economic cost per ITN distributed to range, respectively, between US$3.81 in Kenya and US$8.30 in Tanzania and between US$2.63 in Malawi and US$6.24 in the Gambia (Guyatt et al. 2002b; Stevens et al. 2005; Kolaczinski and Hanson 2006; Mulligan et al. 2008) . These findings, however, are only partially comparable to the ones emerging from our study as previous analyses considered conventional (i.e. not long-lasting) ITNs, a product which has an initial lower price, but which needs to be re-impregnated frequently. The only directly comparable findings emerge from a recent multi-country analysis, which estimated the economic cost per LLIN distributed to be US$3.23 in Togo (free ITN delivery through integrated vaccination campaigns) and US$7.78 in Eritrea (free ITN delivery through routine health services and at the community level) . With an economic cost of US$4.81 per ITN distributed, our estimates from Burkina Faso stand somewhere in the middle between those from Togo and those from Eritrea. Differences across settings may be explained by the different delivery mechanisms adopted, by the different costing methodologies applied, and by the different levels of scale of the three programmes (i.e. national in Togo and Eritrea, regional in Burkina Faso). In addition, the LLINs considered in this study had the same life expectancy (5 years), but were purchased at a substantially lower price, US$5.8 vs. US$7, than the ones considered in the study by Yukich and colleagues .
Assisting policy makers in the selection of the most adequate ITN delivery mechanism requires a contextual assessment of the cost-effectiveness ratios derived from a given analysis (Hutubessy et al. 2003; Chisholm and Evans 2007) . This is of even greater importance when cost estimates across interventions are very close to one another, as in our analysis.
The first contextual element to be considered is the possibility that not all the ITNs distributed through either intervention reached the target populations. The sensitivity analysis showed how leakages in the distribution system (10% and 20%) could easily have led to a substantial increase in the actual cost per ITN distributed within the district. Given the absence of a strict control mechanism on the part of PSI, leakages are more likely to have occurred within the framework of the social marketing intervention than the free distribution through ANC.
Leakages are most often the result of an unsaturated market (Van Bortel et al. 1996; Tami et al. 2006) , but in the case of Burkina Faso, they are also likely to be a by-product of the manner in which social marketing activities are organized. In order to maximize the use of very limited resources, sales in a given region are not diluted over time. As described in the methods section of this paper, a single effort in a given region is made at one specific point in time to stock a local wholesaler and to sensitize the local population, then sales are left to run on their own for 1 year without any additional intervention on the part of PSI or the PNLP. Leaving 15 000 ITNs in a relatively sparsely populated and definitely very poor region of the country, such as NHD, could have easily drawn the attention of shopkeepers from neighbouring wealthier regions. Leakages towards neighbouring regions are likely not only to have increased the cost per ITN distributed in the region, but also to have meant that the assigned stock was depleted before the 1 year period for which it had been foreseen. Should the government of Burkina Faso, like any other government in SSA, decide to implement ITN distribution at a national level and apply a stricter control on stocks assigned to different regions, the cost per ITN distributed would most likely not suffer from such extreme fluctuations due to leakages.
Similarly, when appraising findings based on a regional study, policy makers wish to consider if and how the cost per ITN distributed would be likely to change should ITN distribution take place on a national scale (Kolaczinski and Hanson 2006) . Given the absence of any previous systematic distribution programme in the NHD, this study could not attempt to estimate the benefits of going to scale, i.e. moving from a small pilot project to a large regional one. The costing data, however, revealed that less than 5% of all costs were devoted to overall coordination and organization activities (data not shown). For both programmes, most resources were actually absorbed by everyday implementation activities. Therefore, the cost per ITN distributed would most likely not drop substantially if the two interventions were to be expanded on a national scale as each region would have to make separate investments in the same set of implementation activities.
Another element worth consideration is the overall health budget of a nation, as this marks the starting point to determine whether a particular programme is affordable (Mills 1998; Kolaczinski and Hanson 2006) . Burkina Faso currently spends 6.1% of its GDP on health, with the government covering 54% of this expenditure, equivalent to approximately US$13.3 per capita per year (World Health Organization 2007b) . Despite the fact that generalized cost-effectiveness models have demonstrated the overall benefit of allocating health resources towards ITN provision (Morel et al. 2005) , it may still be problematic for many SSA countries, including Burkina Faso, to afford the immediate investment needed for free ITN distribution, especially as this may divert resources away from existing programmes (Hutubessy et al. 2003) . In the absence of the Global Fund grant, it would have been impossible for the Ministry of Health to spend US$7.21 to deliver an ITN to a pregnant woman when the overall per capita health budget stands at US$13.3. Likewise, it would have been impossible for the vast majority of the population to purchase an ITN at US$8.08, a value which would allow recovering both the initial cost of the ITN and that of the social marketing intervention. Thus, irrespective of the delivery mechanism selected, the cost analysis unequivocally calls for continuous donor investment, at least to support ITN procurement.
In a world of highly competing health needs, even spending US$1.42 (the financial cost per free ITN distributed through ANC after excluding the initial cost of the ITN) on a single intervention may be problematic. One must consider, however, that targeting exclusively high-risk groups, such as pregnant women, means spending this amount only on a restricted portion of the population, thus making the intervention more affordable even in resource-limited settings. In addition, the expense is incurred in 1 year, but the benefits derived from protection accrue over a period of 5 years and, if used correctly, are both for the mother and for her child or children.
In spite of its higher financial costs, but in the light of restricted governmental health budgets, countries such as Burkina Faso may prefer distribution through sales supported by social marketing as this delivery strategy shifts the financial burden away from the Ministry of Health. The problem, however, is that in the absence of substantial donor investments to pay not only for the initial cost of the ITNs, but also for the costs of the IEC campaign, the financial burden shifted away from the Ministry falls directly onto the population. In the case of the NHD, for instance, the US$3 charged for an ITN was needed to recover the costs of the campaign. A parallel qualitative study showed that, although considered fair for a product of high quality, the price was still not affordable to many people in the community (Beiersmann et al. 2008) . The experience of charging user fees for health services has already amply demonstrated their detrimental impact in terms of equity in access (Hjortsberg 2003; Hutton 2004) . Charging for ITNs could easily bear similar consequences, impeding the very poor from gaining access to such a valuable product (Teklehaimanot et al. 2007 ).
Conclusion
By looking at two interventions carried out alongside one another, at the same time, in the same location, and analysed using the same methodology, this study provides evidence that the economic costs of providing ITNs free of charge through ANC are not higher than the economic costs of providing ITNs through sales supported by social marketing. In addition, this study shows that in contexts where there is capacity to rely on the use of existing resources, as can be the case in SSA due to the under-utilization of health services (Hutton 2004) , the financial intervention cost per ITN distributed (excluding the initial cost of the ITN) is likely to be substantially lower for free distribution through ANC than for sales supported by social marketing. This is encouraging for SSA governments as it indicates a possibility to invest in the development of programmes to favour free ITN distribution through existing health facilities. Given restricted budgets, however, such free distribution programmes are likely to be feasible only when limited in scope and targeted towards high-risk groups. Therefore, they inevitably need to be complemented by larger scale distribution mechanisms, such as sales supported by social marketing. This complementarity between free distribution and sustained social marketing efforts is likely to be the only successful way to achieve and sustain high ITN coverage rates in SSA. The extent to which strategies to achieve rapid scale-up, such as free distribution, should and can be combined with strategies to sustain high levels of coverage, such as sales supported by social marketing, is largely dependent on local context (World Health Organization 2007a).
In spite of the current difficulties in the global macroeconomic environment, however, donor investment towards ITNs should not be discontinued, since our findings illustrate how in very poor countries, such as Burkina Faso, even strategies which aim to foster local markets, i.e. sales supported by social marketing, continue to be largely dependent on foreign investment.
